Objectives. The purpose of this study was to test the hypothesis that there was no measurable difference in academic performance in required or elective courses between off-campus nontraditional PharmD students and on-campus PharmD students. Methods. This retrospective analysis for academic years 1997-1998 and 1998-1999 employed raw course scores and course grades as primary outcome measures of academic performance. The course structure and content of the curricula for the on-campus post-bachelor of science doctor of pharmacy degree and the off-campus PharmD degree and the use of a standardized delivery method made it feasible to directly compare the course performance of students enrolled in the 2 programs without the confounding effect of the delivery method. Paired analysis and the general linear model were used to evaluate the study data. Results. Overall, the differences in academic performance between the study groups were not significant. For courses or years in which a significant difference was noted, the difference usually reflected a more positive performance by the off-campus PharmD students. Conclusion. While these findings cannot be generalized to every off-campus PharmD program or to all formats for course delivery, the results provide some level of confidence that pharmacy students in off-campus distance-learning programs perform at least as well as campus-based students enrolled in courses with the same delivery method, comparable course material, and the same outcome measures (course scores and grades).
INTRODUCTION
The nontraditional doctor of pharmacy program has been an optional pathway for working pharmacists to obtain a doctor of pharmacy degree for nearly 20 years. Nontraditional programs were developed and designed to be student focused and student friendly by being flexible and accessible. For this to occur, the structure of the nontraditional PharmD program had to be different than that of its campus-based first-professional degree program counterpart. The stimulus for developing and delivering off-campus PharmD degree programs was twofold: (1) to help BS-level practicing pharmacists position themselves to be competitive within a changing pharmacy job market and expanding scope of practice and, (2) to elevate professional competency and the overall quality of pharmacy practice. [1] [2] [3] These very reasons for enrolling in nontraditional PharmD programs were verified in a study by Fjortoft et al who surveyed graduates of nontraditional PharmD programs regarding their reasons for pursuing a nontraditional PharmD degree. 4 From the mid 1970s to the late 1990s, a body of literature emerged addressing the need for nontraditional PharmD programs. [5] [6] [7] [8] The emphasis in many earlier writings focused on the pedagogies associated with such a degree, the administrative and fiscal challenges of implementing and maintaining a nontraditional program, curriculum design, curriculum delivery, and the process for determining credit for professional and life experience. [9] [10] [11] [12] [13] [14] [15] From the tone of much of the published literature, one could speculate that there was concern that off-campus PharmD students (used throughout text to denote nontraditional PharmD students) would not perform as well as campus-based students. The perception of increased academic rigor as compared to 1 or 2 decades ago and the personal demands of work, home, and family were thought to be impediments to success. A review of the published literature and unpublished abstracts has revealed limited information about the academic performance of nontraditional pharmacy students compared to campus-based stu-dents. [16] [17] [18] [19] There is growing interest and increasing emphasis on the assessment of general competencies in pharmacy and other health professions education. [20] [21] [22] [23] [24] When examined in the context of nontraditional PharmD curricula, there is limited information about specific educational outcomes or implementation of outcome measures useful for assessing student learning (see Appendix 1) . [16] [17] [18] [19] 25 The measures for assessment should be targeted at the unique characteristics of nontraditional students and the diverse nontraditional (technology-based) course delivery methods used by nontraditional PharmD programs. Variables such as prior work experience, additional credentials such as board certification, and pre-existing skills and competencies could support the argument that developing a valid instrument for determining prior learning would be essential. The results of such an instrument or assessment method would serve as a baseline for comparison throughout the curriculum, at degree completion, and beyond. The historical lack of assessment and specific outcomes may be explained by the following background information.
In 1985, the American Association of Colleges of Pharmacy (AACP) sponsored a Conference on Post Entry Level Education and Training. The Conference recommended, "PharmD programs that offer the degree on a nontraditional basis meet the same ACPE [Accreditation Council for Pharmacy Education] accreditation standards as traditional programs." 26 In 1993, the Commission to Implement Change in Pharmaceutical Education published a position paper stating, "Assurance of quality is a major concern expressed by educators and practitioners about nontraditional education programs. Schools and colleges of pharmacy that offer nontraditional educational programs (even those that do not lead to a degree) must ensure the educational quality of their offerings." 3 In 1994, ACPE published an updated policy on nontraditional PharmD programs. In that policy, schools and colleges of pharmacy were asked to "assure competencies and outcomes comparable to those expected of the traditional curricular pathway." 27 That same year, the Center for the Advancement of Pharmaceutical Education (CAPE) Advisory Panel on Educational Outcomes recommended outcomes that were intended to guide schools and colleges of pharmacy in assessing and revising their curricula to meet the standards for a firstprofessional degree. 28 Based on the previously stated ACPE policy, these outcomes would also apply to existing or future nontraditional PharmD programs.
In 1995, the National Association of Boards of Pharmacy (NABP) published their "Guidelines for a Uniform Method for a Baccalaureate Degreed Pharmacist to Earn a Doctor of Pharmacy Degree." 29 In common with the AACP guidelines, the NABP guidelines did not differentiate program standards, thereby leaving it to the individual schools and colleges of pharmacy to interpret the standards when designing the curriculum for nontraditional degree programs.
Recognizing the ongoing changes in pharmacy practice, CAPE revised the 1994 outcomes document in 1998 to reflect contemporary practice. 30 Again, the outcomes and their measurement did not differentiate nontraditional students and nontraditional programs from traditional pathways.
In summary, AACP, ACPE, and NABP have stated that quality, competency attainment, and outcome assessment are central themes for the development and delivery of all degree pathways. Unfortunately, assessment methods intended to measure the attainment of the stated competencies have not been fully implemented by schools and colleges of pharmacy. Furthermore, there are no specifically stated quality assurance criteria for nontraditional programs. Because accreditation guidelines make no fundamental distinction between the traditional doctor of pharmacy and nontraditional working professional pathways, schools and colleges of pharmacy are expected to interpret the standards and then implement the competency assessment appropriate for the student. The flaw in making direct comparisons between traditional and nontraditional program outcomes and in the methods for assessing those outcomes is the variability in technologies used to deliver course content.
METHODS
The University of Wisconsin-Madison School of Pharmacy initiated its nontraditional PharmD program in the fall of 1997. Concurrently, the School offered a Post-BS PharmD program designed as a track-in degree option for students in the BS pharmacy degree program or as a 2-year postgraduate, campus-based curriculum for students who had previously completed a BS pharmacy degree. The post-BS PharmD degree program was scheduled for termination in spring 2000. The last BS pharmacy degree class was scheduled to graduate in the spring of 1999 and the inaugural first-professional pharmacy degree class entered the program in the fall of 1997.
Concerns about teaching load, course redundancy, and academic rigor led to the development of an off-campus nontraditional PharmD curriculum that incorporated a core pharmacotherapy curriculum that was essentially identical to the post BS PharmD curriculum. See Appendix 2 for a comparison of the curricula. To avoid double teaching, the compact disc (CD) was the medium chosen to deliver the required core didactic course content for the remaining years of the on-campus post-BS degree program and the nontraditional program. The overlap of the nontraditional PharmD degree program and post-BS degree programs presented a unique opportunity to compare the academic performance of nontraditional students learning in a distance-education environment to the Post-BS students learning in a traditional classroom setting. The hypothesis was that no measurable difference in performance between the 2 groups would be found.
This retrospective, nonrandomized cohort study evaluated raw course scores and course grades as outcome measures. The study was exempted from University of Wisconsin Health Sciences Institutional Review Board review. Pharmacotherapy module coordinators were asked to supply course scores for campusbased (primarily post-baccalaureate) and nontraditional PharmD students for years 1997-1998 (spring 1997, fall 1997, and spring and summer 1998) and 1998-1999 (fall 1998, spring and summer 1999, and fall 1999). Group sizes were uneven because there was a substantially smaller number of nontraditional students than campusbased students. The data were analyzed using 2 separate methodologies: (1) paired analysis, and (2) the General Linear Model (GLM). 31, 32 Group characteristics for the paired analysis and GLM are summarized in Table 1 .
Paired Analysis
Paired outcome data could be compared for 3 of 8 pharmacotherapy modules and 2 additional therapeutics courses listed in Table 2 . For each of the courses that could be compared (course numbers 550, 710, 720, 723, and 724), the nontraditional PharmD degree performance data were aggregated when possible for the comparison years. Data for the campus-based group were also handled in this manner.
In an effort to determine whether there was a difference in performance between the nontraditional PharmD students and the on-campus students, actual grade data were collected for both groups for all 8 required pharmacotherapy courses and 2 additional courses (see Table  2 ). Data were aggregated for multiple years when possible. Letter grades of A, AB, B, BC, C, D, and F were converted to their respective values of 4, 3.5, 3, 2.5, 2, 1, and 0. Because letter grades represent ordinal data, the data were analyzed non-parametrically using the Kruskal-Wallis test.
The raw performance score and letter grade, respectively, were considered the dependent variables. Initially, 2 levels of the independent discrete variable, campusbased and off-campus nontraditional students, were the basis for data comparison. Data for raw performance scores were analyzed using the Student t test. Where there were multiple years of data, a one-way analysis of variance (ANOVA) was employed to determine whether there were differences in academic performance in various years. Because some group variances were unequal, nonparametric analysis with the Kruskal-Wallis test was performed to confirm significance when the null hypothesis was rejected with the ANOVA. 
General Linear Model (GLM)
A second analysis was performed using the general linear model (GLM). The outcome (dependent) variables used in the model were the course grade and the raw course score. The independent (predictor) variables included: (1) the course, (2) gender, (3) year in which a course was taken, (4) specific student (coded by number), (5) type of student (nontraditional or campus), (6) the method of course delivery (live or not live Web, e-mail, compact disc, readings, or combination), (7) module length (3, 4, 8, or 16 weeks), (8) student age in years, (9) pharmacy practice setting (community, acute care, longterm care, home health, managed care, student, or other) and (10) number of years since the BS degree was completed. These predictor variables were selected because they were thought to be representative factors that could influence academic performance. Furthermore, the data linked to these variables were retrievable for the purpose of analysis. The predictor variables in this study have been included in distance education literature as factors that can influence student success and persistence in an academic program (age, gender, instructional format, pacing, course difficulty, employment characteristics, and time since last formal course). [33] [34] [35] [36] In this study, pacing is described as "module length," specific courses in the study are surrogates for course difficulty and instructional format, employment characteristics are described as "practice setting," and time since last formal course is described as "years since the BS degree." Of the many variables that can influence student success, there is insufficient literature to conclude which variable or combination of variables has the greatest influence on student success. The vast majority of qualitative and quantitative data found in the distance education literature addressing predictor variables comes from disciplines and courses outside of pharmacy and other health professions education. The GLM internally employs ANOVA and regression analysis. Given some of the limitations of the paired analysis, the General Linear model was used to more robustly analyze the effect of the selected variables, if any, on student performance. Stata (StataCorp, version 7) was the software package used to analyze the data. Data were evaluated in aggregate for all students in each group, for all courses, for all years. In total, the data set consisted of 941 observations. There were 2 dependent variables (nontraditional PharmD and campus) and initially 10 discrete independent variables described earlier. Because the data contained multiple observations per student, the statistical method controlled for the clustering of observations by student. This permitted statistical control over the correlation between observations within students. By controlling for the withinsubject correlation, it was possible to prevent the standard errors for the regression coefficients from being too small, which would have led to falsely significant statistics.
A comparator group was necessary for the software to perform the analysis. The following variables were selected; course 550, female gender, academic years 1996-1997 and 1999-2000, and campus-based students.
RESULTS

Paired Analysis
As expected, the off-campus nontraditional PharmD students in the paired analysis were older than the campus-based students (see Table 1 ). Although the 2 groups were of different sizes, there was no significant difference (P = 0.43) in the proportion of males to females. In the target years 1997-1998 and 1998-1999, there were 42 students in the distant-learner pool. For the paired analysis, 6 students were excluded from the comparison because they were not enrolled in the nontraditional PharmD program, nor had they applied to the program for future admission.
Data were analyzed by (1) comparing raw performance scores for the representative courses in the target years of 1997-1998 (fall1997, spring and summer 1998) and 1998-1999 (fall 1998, spring and summer 1999); (2) comparing letter grades for all courses; and (3) ruling out statistically significant between-group differences for target years 1997-1998 and 1998-1999 when multipleyear raw course-score data were available for analysis. Table 3 presents raw score data for 5 courses (550, 710, 720, 723, 724). For courses 723 and 724 there was a significant difference in performance. Specifically, the nontraditional PharmD students performed better in both courses. The differences in the number of students per course in Table 3 can be explained by the variation in the enrollment levels for those courses during the target years and whether there was comparative data available for 1 academic year or 2 academic years. Table 4 presents grade data by course. Grade data were more readily available than score data. Consequently, the total number of course grade observations exceeded the number of raw score observations. Non-parametric analysis of these data indicates that there were no significant differences in performance between the on-campus post-BS pharmacy students and the nontraditional PharmD students in 4 of 10 course modules. Exceptions were courses 726 and 727 (P = 0.004 and 0.001, respectively) in which the on-campus post-BS pharmacy degree students performed better than the nontraditional PharmD degree students, and courses 723, 724, 550, and 710 (P= 0.012, 0.015, 0.004, and 0.002, respectively) in which the nontraditional PharmD degree students performed better than the campus-based pharmacy students. Table 5 presents the one-way ANOVA findings for the courses with multiple-year data. These findings suggest there were no significant between-group differences for the target years 1997-1998 and 1998-1999. 2005; 69 (1) Article 8. 
American Journal of Pharmaceutical Education
66
General Linear Model
Ordinary least squares regression was used to examine the association between the independent variables and letter grades. In this analysis, 214 individual students represented 941 observations. There was no statistically significant difference between letter grades earned by students in the nontraditional PharmD program and those earned by campus-based students (P = 0.589). The length of the course module was positively associated with the letter grade earned. Each incremental increase in the module length improved the letter grade by 0.03 units. There were a total of 271 observations when the raw score was the dependent variable. Ordinary least squares regression analysis provided evidence that the students in the nontraditional PharmD program scored higher in courses relative to the campus-based students (P = 0.029). In fact, students in the nontraditional program scored 3 points higher in courses compared to the campus-based students. Contrary to the grade analysis, module length was not a significant variable influencing course performance (P = 0.982). The F-statistic [F (9, 179) = 13.03] (Probability >0) for the raw score analysis is further evidence that the independent variables, as a group, reliably predicted the outcome. Raw score analysis using the same independent variables as the grade analysis yielded an Rsquared = 0.25 (R=0.5), suggesting improved correlation with the independent variables.
Post hoc analysis indicated that variables 8 and 10 (student age and years since earning a BS in Pharmacy degree) were actually surrogates for the student's classification (nontraditional and on-campus). Furthermore, there were a low number of observations for variable 9 (practice setting). Consequently, variables 8, 9, and 10 were removed as discrete independent variables from the final analysis. A total of 7 independent variables were used in the analysis (course, gender, year in which a course was taken, specific student [coded by number], type of student, method of course delivery, and module length [3, 4, 8, or 16 weeks] ). 
DISCUSSION
The GLM corroborated the results of the paired analysis. Nontraditional PharmD students performed as well as campus-based students and in some courses performed slightly better than the traditional students.
Unlike many studies that rely on a sample of a much larger population from which an inference must be made and for which power is more critical, this particular study included the complete universe of nontraditional PharmD degree and post-BS PharmD degree students for the reference years. Although some raw course scores were missing, the inclusion of all students in the analysis mitigated the role of study power.
The inconsistent finding of the effect of module length on raw scores and course grades was difficult to explain. This finding may corroborate the assertion that grades are an inadequate measure of competency because they are influenced by grading policies and intragroup performance. Another explanation could be student classification. On-campus students were required to achieve a grade of "B" or better to remain in good academic standing. There may have been a tendency toward grade bias. This assertion may be further supported by the study power. When score is used as the dependent variable, the power is >0.9, which would be sufficient to detect a difference if one existed. When the grade is the dependent variable, the power to detect a difference is only 0.2. The low power reflects the limited variability in actual grades. Most students earned an A, AB, or B (4.0, 3.5, or 3.0).
One explanation for limited information and guidance in the area of nontraditional PharmD degree program outcomes and assessment may be the presumed temporary nature of these programs. This presumption may serve as a disincentive for expending human and financial resources on outcomes assessment tailored to the unique characteristics of off-campus students.
In light of the changing market for nontraditional doctor of pharmacy degree programs, one might conclude that the findings in this retrospective analysis have limited interest or relevance. To the contrary, the future demand for and development of certificate or other credentialing programs and nontraditional first professional degree pathways delivered in a format accessible to distance learners will require diligent attention to quality, competency, and appropriately targeted measurable outcomes. 37, 38 If the goal of certificate and other continuing education and continuing professional development initiatives is to broaden the scope and improve the quality of pharmacy practice, then effectively assessing learning and competency outcomes will be critical.
Limitations
The use of letter grades as an outcome or performance measure has been criticized. Grades may not be a reliable or adequate measurement of student learning because they may not reflect what students actually know or the general professional competencies achieved. Furthermore, they can be influenced by course-grading policies (eg, scoring on the curve, weighting of assessable elements forming the final grade, degree of subjectivity in the assessment process, etc), instructor experience, quality and type of examination questions, and the mode of instruction. 20, 39 In some measure, this criticism does not necessarily apply to raw course scores, which should be less susceptible to grading policies such as grading curves. Clearly, raw scores can be influenced by the quality of instruction preparing students for summative assessment. Scores can also be affected by the type and quality of examination questions used for this assessment. A difference in examination questions or format from one year to the next is a recognized variable in this or any study in which raw scores are used for comparison. In an effort to respond to this variable, ANOVA was performed to assess between-group differences and betweenyear differences. Despite the limitation in the number of courses in the target years for which ANOVA could be performed, differences in examinations from one year to the next do not appear to have been a confounder.
A number of potential independent variables affecting student performance could not be competently addressed with the available data. They include the influence of years in practice since graduation from the BS program, past and current professional work experience (practice site), influence of personal and professional time commitments, self-motivation, the affect of credit load (nontraditional students were frequently taking a single course while post-baccalaureate students were often/usually enrolled in multiple courses), differences in admission policies, and the effect of an informal cohort program design (there were 2 admission cycles per year and students were not required to take courses in sequence). While a number of compelling arguments such as student socialization and increased likelihood of academic success can be made for a cohort approach, the UW-Madison program was designed to have a flexible and accessible didactic curriculum that did not lock students into a specific course schedule or student group.
The uneven group sizes and the limited number of courses for which there were raw course scores was a limitation of the study. The type of statistics and methods of comparison chosen to analyze the data were selected in an attempt to overcome these size limitations.
The fact that CD technology was employed for oncampus and off-campus groups diffused concerns about the delivery method as a significant variable in performance. The CD also assured that equivalent content was delivered to each group, limiting the influence of this potential variable. Schools or colleges of pharmacy that offer nontraditional degrees along with their first-professional degree usually employ different delivery methods for the 2 groups. While other performance variables can be significant, the delivery method can be an influential variable of academic performance due to varying student learning styles and the quality of the course format. This observation underscores the challenge of developing course and student assessment strategies that can be generally applied and can overcome the variability of the delivery method.
The circumstances at Wisconsin allowed more reliable control over the delivery method. This enhanced the internal validity of the findings. Conclusions reached about group academic performance at Wisconsin may not be valid for other schools or colleges which have distinctly different delivery methods and courses for their nontraditional and first-professional degree programs. In fact, the core pharmacotherapy courses found in the nontraditional PharmD curriculum at Wisconsin were designed to resemble the on-campus post-BS PharmD curriculum. These core courses bear only a limited resemblance to the first-professional degree curriculum aside from common content spread throughout the course modules. Although it could have been instructive to more thoroughly compare the academic performance of off-campus students to the current on-campus PharmD curriculum, the dissimilarities in the 2 curriculums imposed additional variables and challenges. The 2 elective courses used for comparison in this study (550 and 710) did include BS pharmacy and first professional degree students. In small measure, this allowed for a modest comparison of off-campus PharmD students to first-professional degree students. Data from Tables 3 and 4 specific to courses 550 and 710 indicate that the off-campus PharmD students performed better than the campus-based students.
CONCLUSIONS
This study corroborates the findings of others who have used course grades or scores as an outcome measure. These findings do not directly answer questions about nontraditional student acquisition of the professional practice-based outcomes or the general abilitybased outcomes developed by CAPE and endorsed by AACP. Despite the limitations, the use of a traditional assessment method such as course scores demonstrates that nontraditional PharmD students generally perform at a level that is equal to or exceeds the academic performance of campus-based PharmD students in courses that have a comparable design and content. The findings in this study are not generalizable to similar content courses taught to nontraditional and traditional student cohorts using different delivery and assessment formats. Pharmacotherapy* 
